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1 Introduction

This is for the discussion of open issues for V2X capability.

· [AT110-e][702][V2X] 38.331/38.306 CR (OPPO)

Capture the agreements related to NR L2 capabilities, procedures and LTE L1 and L2 capabilities (for NR controlled LTE SL communication) in 38.331 (in R2-2005953) / 38.306 (in R2-2005954). It can also include some discussion points to implement CRs (R2-2005955). This offline discussion scope may be updated. Deadline is 6/8 10:00am (UTC)

2 Discussion

2.1 Impact to 38-spec for NR-Uu controlling NR-PC5

One left issue is the support of MR-DC scenario, which relates to the following FFS-proposal from R2-2004403

Proposal 3
[FFS] RAN2 further discuss the support of NR/LTE PC5 band combination(s) per Uu band combination for (NG)EN/NE/NR-DC scenario.

· On the one hand, since from RAN2 perspective, the functionality specified in R16 can already support MN-controlled sidelink since R16, to follow the release independent spirit of band combination, it is straightforward to define the sidelink band combination for MR-DC scenario (including NR-DC) already in R16, limited to MN-controlled case. Otherwise, after RAN4 define any PC5 BC for MR-DC scenario in R17, R16 UE would fail to report it in capability, i.e., the spirit of release independent cannot be fulfilled.

· On the other hand, there is some further difference between (NG)EN/NE-DC and NR-DC

· For the former one, not specifying SL BC in R16 means that we do not need to work on the UE-MRDC-Capability container;

· For the latter one, not specifying SL BC in R16 does not remove our work on the UE-NR-Capability, which is anyway needed for NR SA scenario (please note that the difference between a NR BC supporting CA only and supporting CA + DC is just the presence of ca-ParametersNRDC).
So two separate questions are provided for (NG)EN/NE-DC and NR-DC.

Q2.1-1: Do you agree to introduce PC5 BC for (NG)EN/NE-DC scenario, limited to MN-controlled case?

	Company
	Yes/No 
	Comments

	Ericsson
	No
	It is still not clear to us how much one would need such cases. However, purely from signalling point of view, if this is not critical to have, we prefer to not specify anything for the MR-DC container – since it basically reduces the amount of signalling needed for this and complexity.

	MediaTek
	No
	Agree with Ericsson.  Considering the limited time it seems safest not to take on the additional work on the UE-MRDC-Capability container, and the RAN4 LS was explicit that these band combinations do not need to be defined in Rel-16.

	Samsung
	
	No strong view but in some sense this should be release independent we are fine to consider the scenario.

	ZTE
	No
	Since “RAN4 will not define RF requirements for MR-DC + LTE/NR PC5 in Rel-16 specification. LTE/NR PC5 band combination(s) per Uu band combination need not to be introduced for MR-DC scenario in Rel-16.”, RAN2 shall not introduce PC5 BC for (NG)EN/NE-DC scenario and NR-DC scenario.

	CATT
	
	No strong view but slightly prefer no, since it can reduces the amount of signaling and complexity.

	Huawei, HiSilicon
	No
	Since RAN4 has already concluded not to support any forms of joint “MCG+SCG+PC5” band combination in this release, we in RAN2 do not need to dive into further details on the capability signaling design details for support such cases either.

Also, it seems that even if the UE reports a MCG+PC5 BC for an MR-DC case, we wonder whether it is of any use, because the RAN still does know the SCG capability the UE can support in this case, and thus is still unable to figure out the proper configurations to support UE’s communication concurrently on MCG, SCG and NR/LTE PC5. 

There should be no problem, if we introduce the UE capabilities for such simultaneous MR-DC+PC5 communication when in later releases RAN4 really supports such cases.

	
	
	


Q2.1-2: Do you agree to introduce PC5 BC for NR-DC scenario, limited to MN-controlled case?

	Company
	Yes/No 
	Comments

	OPPO
	Yes
	Since we anyway need to introduce PC5 support for NR BC in UE-NR-Capability.

	Ericsson
	Yes
	This is indeed correct and our understanding is that this could be solved by just adding one parameter.

	MediaTek
	Yes
	

	Samsung
	Yes
	

	LG
	Yes
	

	ZTE
	No
	Since “RAN4 will not define RF requirements for MR-DC + LTE/NR PC5 in Rel-16 specification. LTE/NR PC5 band combination(s) per Uu band combination need not to be introduced for MR-DC scenario in Rel-16.”, RAN2 shall not introduce PC5 BC for (NG)EN/NE-DC scenario and NR-DC scenario.

	CATT
	Yes
	

	Huawei, HiSilicon
	No
	See out comments for Q2.1-1.


In RAN2#110-E, we agree that

4:
For SL capability report on Uu-RRC agreed in RAN2, allow FDD/TDD differentiation only for a) Logical channel SR-delay timer, and c) multiple SR configuration.

10:
For SL capability report on PC5-RRC agreed in RAN2, no need for either FDD/TDD or FR1/FR2 differentiation.

As discussed online in RAN2#110-E, there is a need to clarify the target carrier (Uu or PC5) when indicate the ‘FDD/TDD diff’ column for a capability. For Uu interface, 38.306 provides an Annex, to clarify the target cell for TDD-FDD CA.

Annex A.1:
TDD/FDD differentiation of capabilities in TDD-FDD CA

Q2.1-3a: For NR SL capability of Logical channel SR-delay timer and multiple SR configuration, how should we indicate the ‘FDD/TDD diff’ in 38.306?

· Option-1: Indicate it as ‘Yes’ 

· Option-2: Other

	Company
	Option 
	Comments

	OPPO
	1
	We can follow the agreement.

	Ericsson
	1
	Follow the agreement.

	MediaTek
	1
	

	Samsung
	1
	These two are applied on Uu band which controls sidelink operation.

	LG
	1
	

	ZTE
	1
	

	CATT
	1
	

	Huawei, Hisilicon
	1
	Since that Logical channel SR-delay timer and multiple SR configuration are related to Uu band, difference would exist when SR is applied to Uu band for TDD and FDD. Therefore, we can indicate the ‘FDD/TDD diff’ of these features as yes as in Uu.


Q2.1-3b: For NR SL capability except Logical channel SR-delay timer and multiple SR configuration, how should we indicate the ‘FDD/TDD diff’ in 38.306?

· Option-1: Indicate it as ‘No’ 

· Option-2: Indicate it as ‘TDD-only’;

	Company
	Option 
	Comments

	OPPO
	1
	No strong view, we can keep the agreement as it is.

	Ericsson
	1 but
	If the capability has no meaning for FDD, then option 2 should be selected. However, if it has a meaning for FDD as well, then option 1. Could be maybe good to clarify this aspect before.

	MediaTek
	1
	We understand that it is meaningful for (Uu) FDD and TDD.

	Samsung
	1
	Except these two, no difference is expected for FDD and TDD on Uu band.

	LG
	1
	

	ZTE
	1
	

	CATT
	1
	

	Huawei, Hisilicon
	No strong view,
	Generally, value ‘No’ denotes that there would be no difference when the feature applied to FDD and TDD, but band provided for NR SL is mainly for TDD as discussed online. Maybe it is more straightforward to indicate ‘TDD-only’ in this case.


In LTE spec, the FDD/TDD differentiation has 3 attributives, i.e., Yes/No/-
NOTE 3:
The column 'FDD/TDD diff' indicates if the UE is allowed to signal a different value for FDD and TDD when the capability applies to both FDD and TDD modes. '-' is used when the capability applies to one mode only, 'No' is used for dual mode capabilities where a common value is signalled for both modes, and 'Yes' is used for dual mode capabilities where a separate value is signalled for each mode. Common capabilities and FDD capabilities are reported in the fields of UE-Capability-NB except field tdd-UE-Capability. TDD capabilities are reported in tdd-UE-Capability.
Q2.1-3c For the LTE SL capability that has to be introduced into 38-spec for NR-Uu controlling LTE-PC5 scenario, do you agree to align with the conclusion from Q2.1-3b?

	Company
	Yes/No 
	Comments

	OPPO
	Yes
	In LTE, the SL related capability are all indicate as “-”, for which the intention is the same as we agreed the ‘FDD/TDD diff’ as ‘No’ in RAN2#110-E for NR SL capability.

	Ericsson
	Yes
	It is okay to follow the LTE SL principle when introducing this capabilities in NR spec.

	MediaTek
	
	Should it say “the conclusion from Q2.1-3b”?  We have the impression that these should be captured as “no differentiation” like the previous question.


	Samsung
	See comment
	If there is any LTE V2X capability which is different for FDD and TDD, we are fine to follow Q2.1-3a.

	LG
	Yes
	

	ZTE
	Yes
	

	CATT
	Yes
	

	Huawei, Hisilicon
	No strong view,
	Fine to follow the majority


Q2.1-3d: For LTE/NR SL capability, do you agree to introduce an Annex in TS 38.306, similar to Annex A.1, to explain the target carrier of the ‘FDD/TDD diff’?

· Yes;

· No;

	Company
	Yes/No 
	Comments

	OPPO
	Yes
	As discussed during online, it is good to clarify.

	Ericsson
	Yes
	It is still not clear to us, at the moment, which capabilities may be ambiguous in this case, maybe the ones with FDD/TDD diff discussed above, but in any case, yes we added clarification for 38.306 for such cases and we can add as well for sidelink. We should of course use the same structure as in Annex A.1, but we assume that this is the intention.

	MediaTek
	Yes
	This seems necessary and we agree to use Annex A.1 as a model.  We understand that the capabilities with FDD/TDD differentiation should be disambiguated.

	Samsung
	See comment
	We are not sure what else could be included in Annex A.1. In general it is fine to define as Annex A.1 if needed.

	LG
	Yes
	

	ZTE
	Yes
	Similar as Uu, it is better to introduce such as Annex for sidelink.

	CATT
	Yes
	

	Huawei, Hisilicon
	Yes
	An Annex is helpful to explain differentiation of SL capabilities more clearly.


2.2 Impact to 38-spec for NR-Uu controlling LTE-PC5

Furthermore, due to the LS from RAN1 in R2-2004314

RAN1 is preparing Rel-16 NR UE feature lists. In NR V2X, for support of NR Uu controlling LTE PC5, RAN1 considers that the contents of UE-EUTRA-Capability for LTE-V2X sidelink is sufficient. RAN2 is requested to define the necessary NR signalling.

So RAN2 has to decide whether the LTE-V2X capability has to be introduced into 38.331.

	Index
	Capability Name
	Definition

	1
	v2x-SupportedTxBandCombListPerBC-r14, v2x-SupportedRxBandCombListPerBC-r14
	This field indicates, for a particular band combination of EUTRA, the supported band combination list among v2x-SupportedTxBandCombinationList or v2x-SupportedRxBandCombinationList on which the UE supports simultaneous transmission and reception of EUTRA and V2X sidelink communication respectively.

	2
	v2x-SupportedBandCombinationList-r14
	This field indicates the bands on which the UE supports V2X sidelink communication, as defined in TS 23.285 [29] and specified in TS 36.331 [5]. If a UE supports V2X sidelink communication, the UE shall support a maximum number of 8 sidelink processes associated with the Sidelink HARQ Entity for the transmission of V2X sidelink communication on SL-SCH.

	3
	zoneBasedPoolSelection-r14


	This parameter indicates whether the UE supports zone based transmission resource pool selection for V2X sidelink communication.

	4
	ue-AutonomousWithFullSensing-r14


	This parameter indicates whether the UE supports transmitting PSCCH/PSSCH using UE autonomous resource selection mode with full sensing (i.e., continuous channel monitoring) for V2X sidelink communication and the UE supports maximum transmit power associated with Power class 3 V2X UE, see TS 36.101 [6].

	5
	ue-AutonomousWithPartialSensing-r14


	This parameters indicates whether the UE supports transmitting PSCCH/PSSCH using UE autonomous resource selection mode with partial sensing (i.e., channel monitoring in a limited set of subframes) for V2X sidelink communication and the UE supports maximum transmit power associated with Power class 3 V2X UE, see TS 36.101 [6].

	6
	slss-TxRx-r14


	This parameter indicates whether the UE supports SLSS/PSBCH transmission and reception in UE autonomous resource selection mode and eNB scheduled mode for V2X sidelink communication.

	7
	sl-CongestionControl-r14


	This parameter indicates whether the UE supports Channel Busy Ratio measurement and reporting of Channel Busy Ratio measurement to eNB for V2X sidelink communication.

	8
	v2x-TxWithShortResvInterval-r14


	This parameter indicates whether the UE supports 20 ms and 50 ms resource reservation periods for UE autonomous resource selection and eNB scheduled resource allocation for V2X sidelink communication.

	9
	v2x-numberTxRxTiming-r14


	This parameter indicates the number of multiple reference TX/RX timings counted over all the configured sidelink carriers for V2X sidelink communication.

	10
	v2x-nonAdjacentPSCCH-PSSCH-r14


	This parameter indicates whether the UE supports transmission and reception in the configuration of non-adjacent PSCCH and PSSCH for V2X sidelink communication.

	11
	slss-SupportedTxFreq-r15
	This parameter indicates whether the UE supports the SLSS transmission on single carrier or on multiple carriers in the case of sidelink carrier aggregation.

	12
	sl-64QAM-Tx-r15
	This parameter indicates whether the UE supports 64QAM for the transmission of V2X sidelink communication.

	13
	sl-TxDiversity-r15
	This parameter indicates whether the UE supports transmit diversity for V2X sidelink communication. See TS 36.101 [6].

	14
	sl-64QAM-Rx-r15
	This parameter indicates whether the UE supports 64QAM for the reception of V2X sidelink communication. It is mandatory to support 64QAM for the reception of V2X sidelink communication for UEs which are supporting Rel-15 V2X sidelink communication as specified in TS 36.331 [5].

	15
	sl-RateMatchingTBSScaling-r15
	This parameter indicates whether the UE supports rate matching and TBS scaling of V2X sidelink communication. It is mandatory to support rate matching and TBS scaling of V2X sidelink communication for UEs which are supporting Rel-15 V2X sidelink communication as specified in TS 36.331 [5].

	16
	sl-LowT2min-r15
	This parameter indicates whether the UE supports 10ms as minimum value of T2 for resource selection of V2X sidelink communication. It is mandatory to support 10ms as minimum value of T2 of V2X sidelink communication for UEs which are supporting Rel-15 V2X sidelink communication as specified in TS 36.331 [5].

	17
	v2x-SensingReportingMode3-r15
	This parameter indicates whether the UE supports sensing measurements and reporting of measurement results in eNB scheduled mode for V2X sidelink communication.

	18
	ue-CategorySidelinkEUTRA


	Define reception and transmission capabilities for V2X sidelink communication.

	19
	v2x-HighReception-r14


	This parameter indicates whether the UE supports reception of 20 PSCCH in a subframe and decoding of 136 RBs per subframe counting both PSCCH and PSSCH in a band for V2X sidelink communication.

	20
	v2x-eNB-Scheduled-r14


	This parameter indicates whether the UE supports transmitting PSCCH/PSSCH using dynamic scheduling, SPS in eNB scheduled mode for V2X sidelink communication, reporting SPS assistance information and the UE supports maximum transmit power associated with Power class 3 V2X UE, see TS 36.101 [6] in a band.

	21
	v2x-HighPower-r14
	This parameter indicates whether the UE supports maximum transmit power associated with Power class 2 V2X UE for V2X sidelink transmission in a band, see TS 36.101 [6].

	22
	v2x-EnhancedHighReception-r15
	This parameter indicates whether the UE supports reception of 30 PSCCH in a subframe and decoding of 204 RBs per subframe counting both PSCCH and PSSCH in a band for V2X sidelink communication.

	23
	bandwidthClassTxSidelinkEUTRA, bandwidthClassRxSidelinkEUTRA


	The bandwidth class for V2X sidelink transmission and reception supported by the UE as defined in TS 36.101 [14], Table 5.6G.1-3.

The UE explicitly includes all the supported bandwidth class combinations for V2X sidelink transmission or reception in the band combination signalling. Support for one bandwidth class does not implicitly indicate support for another bandwidth class.


Q2.2-1: Do you agree that any of the following LTE-V2X capability has to be introduced into 38.331 for NR-Uu controlling LTE-PC5 scenario, as indicated in LS R2-2004314?

	Company
	Option from 1-23 above
	Comments (Reason for any IE that should be omitted/modified)

	OPPO
	All, with change on 20
	For 1, it should be modified, since it should be for NR BC instead of EUTRA BC.

For 20, v2x-eNB-Scheduled-r14 should be modified, since it should be for gNB.

	Ericsson
	All
	Ok with the change proposed by Oppo.

	MediaTek
	All
	Agree with OPPO.

	Samsung
	All
	Okay with the change by OPPO

	LG
	All
	Agree with OPPO

	ZTE
	All
	Change the terms to NR accordingly.

	CATT
	All
	Agree with OPPO

	Huawei, Hisilicon
	All, with minor changes
	Some revisions may be needed to the descriptions of the above features:
· For the definition of feature 1, it should be revised to “for a particular band combination of NR, …”, ‘the UE supports simultaneous transmission and reception of NR Uu and V2X sidelink communication respectively’. 

· For the definition of feature 6, it should be ‘and gNB scheduled mode for V2X sidelink communication’

· For the definition of feature 20, the scenario of NR-Uu controlling LTE-PC5, it is the gNB that is provide SL resources/configuration for mode-3, thus it should be defined like v2x-gNB-Scheduled. 


Q2.2-2: For the LTE-V2X capability that has to be introduced into 38-spec for NR-Uu controlling LTE-PC5 scenario, how should it be captured (note that example of option-1/2 is provided in the draft-CR):

Option-1: capture as explicit bits, i.e., basically to copy the bits from 36-spec to 38-spec;

Option-2: use the container-based method;

	Company
	Option 
	Comments

	OPPO
	2
	We see no technical reason that option-2 is not feasible, which however apparently reduce the specification effort as shown in the running CR, especially considering when later we introduce new UE capability for LTE/NR PC5.

	Ericsson
	1
	Our view is that it is better to capture this explicitly since there should be no dependencies between NR and LTE capabilities in NR capability container. It does not seem to be much extra work since we anyway have to have a clear view on which capabilities should be applicable in 38-spec, as also asked in the previous questions.

A further reason for going for Option 1 is that we do not want to break the principle that that NR is not mandated to understand LTE capabilities and vice-versa.

	MediaTek
	2
	We think parallel copies of the capability should be avoided; someday, someone will make a mistake copying an addition from one to the other.  We don’t think this really violates the principle that NR is not mandated to understand LTE capabilities; these are the UE’s capabilities for something that the NR node is controlling, so they are best seen as capabilities for operation under NR even though they originated in an LTE spec.

	Samsung
	2
	WE think container method is fine.

	LG
	2
	

	ZTE
	2
	Similar as previous agreements for crass-RAT operations, container-based method shall be used as much as possible if there is no technical reason. 

	CATT
	2 with comments
	We agree using container method can reduce the specification effort. But we wonder if using container method, how to modify the IE as proposed by OPPO in Q2.2-1‎, e.g., to modify “v2x-eNB-Scheduled-r14” into gNB.


	Huawei, Hisilicon
	2
	If option 1 is adopted, the NR module in the UE needs to deal with the LTE V2X capabilities, which is complex from implementation perspective especially for supportedBandCombinationListSidelinkEUTRA-r16. On the contrary, in option 2 the LTE V2X capabilities are just handled by the LTE module in the UE. However, note that as shown in the corresponding 38.331 CR provided by the Rapp, some descriptions/explanations may be needed on the following parameters.
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Q2.2-3: For the LTE-V2X capability that has to be introduced into 38-spec for NR-Uu controlling LTE-PC5 scenario, is there any capability that needs FR1/FR2 differentiation (which was not defined in LTE spec)?

	Company
	Yes/No 
	Comments

	OPPO
	No
	We can indicate “No” for ‘FR1/FR2 Diff’ column for all LTE SL capabilities, and anyway we can further solve that later if any issue identified.

	Ericsson
	No but
	In principle we are fine but we are not sure whether it can be easily solved for parameters that are not anyway within a structure that allows FR1/FR2 diff (assuming there is one), but see no reason anyway to differ from LTE.

	MediaTek
	No
	We don’t identify anything where differentiation is needed.

	Samsung
	No
	At this stage, we do not see any difference for FR1/FR2 in LTE-V2X capability.

	LG
	No
	

	ZTE
	No
	

	CATT
	No
	

	Huawei, Hisilicon
	No with comments
	As LTE SL is at Band 47 only, we have not seen necessity to indicate FR1/FR2 differentiation for LTE SL capabilities. But If the question implies that LTE V2X is allow to use licensed band, we think FR1/FR2 differentiation is required for LTE SL capabilities.


2.3 Impact to 36-spec for LTE-Uu controlling NR-PC5
RAN2#110-E has decided the following L2 capability for NR-PC5.

	Parameter
	Detailed component

	RLC parameter
	1) 12-bit SN for UM

	
	2) 18-bit SN for AM

	MAC parameter
	3) LCP restriction

	
	4) Logical channel SR-delay timer

	
	5) Multiple CGs

	
	6) multiple SR configuration (e.g., up to 8 for sidelink triggered SR)


Q2.3-1: Do you agree that any of the NR-V2X capability above has to be introduced into 36.331 for LTE-Uu controlling NR-PC5 scenario?

	Company
	Option from 1-23 above
	Comments (Reason for any IE that should be omitted/modified)

	OPPO
	Only 1/2/3/5
	4/6 are for SR, which is not useful for LTE-Uu controlling NR-PC5 scenario.

	Ericsson
	Only 1/2/3/5
	

	MediaTek
	1/2/3/5
	

	Samsung
	1/2/3/5
	

	LG
	1/2/3/5
	

	ZTE
	1/2/3/5
	

	CATT
	1/2/3/5
	Agree with OPPO

	Huawei, Hisilicon
	1),2),3),5)
	As SR for SL is not supported in the case of LTE-Uu controlling NR-PC5, there is no necessity to introduce NR SL capability for 4) and 6).


Q2.3-2: For the NR PC5 capability that has to be introduced into 36-spec for LTE-Uu controlling NR-PC5 scenario, how should it be captured (note that example of option-1/2 is provided in the draft-CR):

Option-1: capture as explicit bits, i.e., basically to copy the bits from 36-spec to 38-spec;

Option-2: use the container-based method;

	Company
	Option 
	Comments

	OPPO
	2
	We see no technical reason that option-2 is not feasible, which however apparently reduce the specification effort as shown in the running CR, especially considering when later we introduce new UE capability for LTE/NR PC5.

	Ericsson
	1
	Our view is that it is better to capture this explicitly since there should be no dependencies between NR and LTE capabilities in NR capability container. It does not seem to be much extra work since we anyway have to have a clear view on which capabilities should be applicable in 38-spec, as also asked in the previous questions.

A further reason for going for Option 1 is that we do not want to break the principle that that NR is not mandated to understand LTE capabilities and vice-versa.

	MediaTek
	2
	Same comments as for LTE PC5 capability in 38.xxx.

	Samsung
	2
	Container based is fine.

	LG
	2
	

	ZTE
	2
	Similar as previous agreements for crass-RAT operations, container-based method shall be used as much as possible if there is no technical reason. 

	CATT
	2
	

	Huawei, Hisilicon
	2
	If option 1 is adopted, the LTE module in the UE needs to deal with the NR V2X capacities, which is complex from implementation perspective especially for v2x-SupportedBandCombinationListNR-r16. On the contrary, in option 2 the NR V2X capacities are just handled by the NR module in the UE. In addition, container-based method (i.e. option 2) is more suitable if the related V2X capabilities need to be modified in the future. However, note that in the corresponding daft 36.331 CR provided by OPPO, option 2 needs descriptions/explanations on the V2X capability parameters i.e. option 2 in the draft CR is not complete.


Proposal 1 xxx.

3 Conclusion

We have the following proposals:

Proposal 1
xxx.
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�Yes that is the intention, sorry for the typo.


�That’s probably to be saved since RAN1 seems to introduce new signalling for gNB control mode-3/4 case. Let’s see.
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